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1020030028165 



"U^}: 2003/5/29 



^^>^ e|4iZZ.e|-5q -^I^EJ {Electron beam lithography system} 



100 : ^BlHflo]?j ^flw] 



110 : till o] 33 ^fltJ^ 



120,121,122 : E:idt:lie)-5q-g- ^fliH 



130 : ^^tH 



140 : ^1 



141 : 



150, 151 : S.^^ ^vi] 



153, 170 : 'iti. 



160 : 



190 : 



200 : ^Bj 



210 : ^B) wl-olti.eflo]E-1 



220 : w]-^- 
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' 1020030028165 #^ 'U^}: 2003/5/29 

<12> ^ ^7]-^^ ^±.=1^^ Al>iE^ofl M.t]- ^^l^o.^.^, X\ 

<i3> ^^>Hi e^^:3.e|.3i)^ 7]^^ s^rliiiel-sq ^.^v;^ ^ oj^ 

^fllfl ^^=LS^^ ^7flSl ^^^^ ole.^*). iZLHi-Sl cH] 

«fl^£S ^ nelM-, oie.:|^v ^;^V«j s^^j^zLBf^q 

^i]]o]S.^^^ji]M], 7^^^^ ^ %>El.oflol^]. :i^>J<l^ofl o)^]-o^ 2000\i 5€ 4^^]-S " 
^}o]3.S. ^s.^ ^p];^ <Hell^l"7> PCT/US2000/12241:£(^ifl #^ 

10-2001-7000135)^ -^Mtb ^£fl 7l#c^l cc)-^ ^flol^j] ^^e] ^ ^ 

^>-§- ^^1(^^> ^^HB^s] Al^^^eg)^ p>o]a.^ TgE) ^ ^A> s^ti. ^0];^^ s 

<15> ZLeii4, ^7lt!: f^SflS] :^7}^J ^^ZLS]-^ -^1:^^^^ o>olaS ^E) ^^<^1 2]^-C^ 

Bam ic^ ^ SZSi^m, 7fl7llSl ^^tt1<^lA-l ^«S^Ho> 

^>7] n^<^], <^^^>^<y ^«)- eldliZLel-ji) :^al^ ^jtofl nl^]^] ^^cf. 
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1020030028165 %:^ '^^y^}: 2003/5/29 

<i6> ^tb, ^7l^ ^^9] el^nE^-B] ^j-ti]^ eldtnel-a) , 

^^^<^l^i ^<=>]^7} ^]^S\7] nfl^oll, ^^j-o^ ^flojjlll- nfl^ S^^/ol^^^Ho) ^>ji, 
^BHl ifl:^^ 10-7 vfl^] 10-lOtorr ^Jl^^ ^Efls. ^#7l 

^ -2.2fl ^^1^^ n<^]^ A^o] ^cf. 

15Al^(200nim no]^ 7]^) o]^o^ tb^ , '^i^^'?! n<^]^ S.'^/'^S. 

^ 3 10^ ^^>«J sl^^5fl3i) 

?fl<^l5^ ^^/^S^a -^l^*^! 7121 9X9X^. usiq-. ^efls^l- ^o] pj-oja 

T^l^l^ ^^7> 5]^rf. 
^ ^l^^m ^<^lcl-. 

<i9> >a-7l^ ^ ^Tgoi s-^i^ ^Aj*>7l' ^§>oi, ^ ^;^>i|] Bl^nel-sl 

el^HSl-Sl-g- ^ <y,#^ ^flWl7> m^^^B\ ^Efl^ <a^5l<H ^O.D^. >bl-7l 

^y^}^ el^ziBl-sri-g- ^fl«l^ ^^^^1- i^tb^. 

<20> ^1-71 ^«Wlo]l^ He! Wflc^l^c? ^^«1 ^ M\]o]yQ ^n]7} Xi\ <=^^^0] ^O. 

^, €^ ^^wl^q- s.^^ ^^B] A}o]6\]^ ^t7]» i^^l-^ ^«wl7> <^;i 
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1020030028165 %^ ^^>: 2003/5/29 

9X^, ^7] S.^^ ^fltil AHofl^ i^^m 

<21> >^7l ^flyl7> ^^13£1^ wV^^Sq- ^7l ^'^A WV 

%A<^^=\ ^^55]^ i^ol^l- ^>c1.^>7l ^^V^ 7^5^ O]^^ ^ o^C].. 

^^w^ ^ i^^^H ullc^l^J 'a-^^ 10-6 ifl^l 10-7torr2l -^^1*>J1, ^^-71 b] 

^zie^-^l-g- ^fla^^ ^^o] -^^^ 10-10 ufl^l 10-iitorr^ -^-^1^ 

<24> (^Ajo^l) 

^ ^A1<^11-^ <^e-l 7>;^1 cf€- ^ ^-^^^ , ^ ^'^^ ^^7^ 
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1020030028165 %^ "^^l- 2003/5/29 

tb ^4^^ 7^^^>7l aJ)-:3-£)<^^ ^ ^1 . £^^<^lAi ^^^t S.^]^ 

<28> :a.tq- ^^1^ o.^, bjei^ ^^>Hi el^zie|-5E) wfloi^a :g.^oi Hflo] 

. ^^w1*(100.110), ^^>^ eldiiiel-3q7> ^flHl#(120.121.122), 
^Tgo] ^:)lol5^s.ol t^7]t}jl s.^^ ^^tt11-(150,151) ^ o]:^ ^^^^{100, 

110, 120. 121, 122. 150. 151)4 "i^-i-^S^ ^«a-<=Hl ^^l^l^ ^h1(130)» 

<29> <^7lA-l, ^^131(130)^ ^^Hl^i ^^]^}^ ^oj. ^•llo]s]7> ^S. 

» ^^1*>H. ^flB^l-^ (130)1- 7l$O.S *H «<}-A>^0.^ Hfl^l^ 

9X^. ^^w1(130)^ E-l:a. ^;^> <^]-%-^-<^, 10-6 xfl^i 10-7 torr» -^^^l^^.] w}- 

^^^>4. ^>^e^, ^^Hl(130)i^<Hl^ eld^nefBl ^^o] ^floijE)!- oj^Al^l 

7l ^tl: 5.^(190)0] ^^^151<H ^cf. 
<30> ttiio]7g xc^l Hfloi^g ^fliH(ioo) ^ JE^B tifl<^l^J ^^tt1(110)<a ^ 9X^. ^ 

ufloi^j (100, 110)^ n ifl^oil ^-llolall- 7><iA]7l7l ^tb 
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1020030028165 ^^ 'Ut]-: 2003/5/29 

7>1^(101.111)* i^^H. ^^wl (100, 110)^1- 130)^1-01 <^1^ ^ 

^^^1^171 ^*!: <H^tKadaptor:180)7> yfl^fl^cf. ^Is^tb wjj^^l^J 
(100,110)^ «fl<5l^(base) 10-6 ifl^] 10-7 torr» -^^l^o] H>^^*>cf. 

<31> at!-, ^ ^^l<^l«>ll>^ife ^flclsil^ ^X\c;\] ^^§>7l t^T^7fl2l SldlZL 

s^-s]-g- ^fl Hi (120. 121, 122)1- i^tb^-. ^ ^^I'^l'^l^i^ -^ll- *<H 37l]s] e1dt^5l-3i]-g- 

(120, 121,122)* l-^lr^B^cluster) ^^]^^-. o]e.]^ z]-z]-o^ 

-8- (120. 121. 122)^ ^^Bl(i30)sq-Sl A}o]6{\ ^^7l^ ^^\<^ 

^il: 'H'S^K flexible adaptor:l60) ^ t^(160)7> ^^>^o.^ 7fl;(lls)cH 9X~9.^ , 

e]^zi5}2l-g- ^^wl (120, 121,122)5] hb].^ o^t\c^ igE] ^^(200)^1 

^^1^^ 9X^. <=>]^^ ^^iLS]-:s\^ ^^1*1(120, 121, 122) no]si\7} ^^^^ 
10-6 xfl^l 10-7 torr# -^-^I^VIE^ ^>J1, ^El ^^(200)<>1 ^^^3^]^ o}.^:5] 
91 «o^#^ ^«fl 10-10 vfl^l 10-11 torr^ Ji^^^ -H-^l^V^^ ^o] w>^3j*>i:f. 

<32> 5.^BJ- ^fltt1(150,151)^ n<=>]^7} ^^n^^ ^^MS. ^J-<y5]7l ^sr>c«^ t^7]^}^ 

1 s.:^^ ^^tH(150) ^ ^%s\7] ^srH tfl7l^>^ ^1 2 

^tH(151)S. ^^^5)1^. 1 ^ ^1 2 S.^^ ^^iH (150,151)011^ 9}M]^ab2)7} 
^2|-£lol ojicf. o]7lA^, ^floliil 7H1H(152)^ ^1 1 ^ ^1 2 S-B.^ (150,151)^ vfl 
^ ^7l#«Hl ^^^rf^. ^^Hl(150,151)^ cfl7l :^e|5]jL ^ 

^l2]-^i=f. SEtb. S.:^^ (150, 151)^ Hflol^ ^^tH(130)i4 
^7>;^1S 10-6 10-7 torr» -fr^^l^ViE^ tb^-. S.^^ ^^»1(150, 151)^ 

S.^ "g-^^o] ^o]s\ 7'H1H(152)1- ^iii^7l «q«-s«.Bl 7l->i 
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1020030028165 #^ ^^^l-: 2003/5/29 

(150, 151 )# 7fl«j-*>Jl 9X^. 

<^7lA-1, >|1 1 S-B.^ ^flWl(150)sq- ^^t3l(130) Al-«5l«^l^ ^^Hl(i40)7> 

slji, 2 ^^HidSDsq- ^^wldSO) A>o]oii^ ^fltH(i4i)7> ^^]s]o] ^ 

^. ^^Hl(140)^ ^•ll'^lsJl* ^^^1^171 ^^71(143)1- i^^VJl. 

(141)^ 'I^^^ ^^^]^]7] ^tt ^^^(141)* i^^Vcf. o]z]^ 

^yi\(UO)st\- 1 ^fli3l(i50) ^ ^z]- ^fltf|(i4i)sq- 2 ^^^1(151) AHofl 

^ ^^7l# ^V^*V7l ^tb #^ 'iw.(153)7> 7l]^l]Slfe ^^wl(140)5+ ^ 

^ ^^w1(130) ^ ^^Hl(141)^ ^^a1(130) t^HoU^ ^^^1(130)^ 

£ 2^ H Ifi] ^>C>«} 5^4llie^-5q Al^xE^o^ ^^SS^i. Hflol^J ^Hl(lOO). 

^^tHdSO) ^ el^nefsq-g- ^^iH(121)^ M.<^^^, 

£ 21- %2^^\<^, ^^ZL^s]-^ ^^tH(121)^ wl-sq- ^o], ^fla1(130)<^l 

^ ^v^tb ^<=>], 'Sti.(i70) ^ o]^EKl60)oll ^s^H o|o. 

^^Bl(130) ^ Hflol^a ^fltJldOO)^ -^^a} til-^--«(220) ^4^s\jL, 
^fltH(i2i)^ ^^s^ ^-^o.s-^E] ^e] «>oi ^.e^oiE^ 

(anti-vibrator: 210) ^i--¥-<^l ^^l^cf. ^V^e-] , ^^tH(130)7> -M^js)^ ^1-^^^(220) 

^ sl^iiH}^^^ ^^tH (121)71- ^^15)^ 91^ wl-o]ti.5ilolEi(210)^ icol^^l 

'^^^ ^di2|-*>7l ^^rl-O^ ^^(230)^^ '=>]^^^. «^7lAl, o>El ti>ol H.s^l o] 

19-11 



1020030028165 ^^ 'Ut}: 2003/5/29 

(210)^ <^o]: v}"^^^] ^^^^ ^J-wl-irSl ^-^ i^oi^^-a-Ei -g- ^fli^, 

^^^]^ tl-cf. 

(160)» ^^t!: ^^tH(130)vfl2l ^^(190)3)- :^ss«.b1 ^>^5^>^ 

^-^^ :at:f ^ElAl7l7l ^^ojcf. olnfl, <H^ti(i60)^ 

>i Af-g-^ ^ Xl^M-. ^^^^ #7>rfi «oM^>7l ^^}^, rii^^lrii 

£ 3^ 1:^:£^ Hfl^l^J wflol^J ^fltH# ^ Al>,E^vfloilA-1 3.:^ 

Hfloj^i ^flw^o^ ^^^oi ^2|.^ ^ o;[cf. o>-i-&|, ^ ^ 

^•ll'^lsil, ^, ^-llolssj 1(300)3}- i?flol3E) 2(330)» -i-Aloil ^7.}^ ^±11^^ ^^^^ 
^^1^>^ *^ ^^tlrcf. 

^ ^1 1 S-B.^ ^^tH(150)<^l ^^^^^^-(S301) . nejJl M-a-^ , i s.^^ *^b1(150) tfl«- 
7]- ^^o] sl£^ 10-6 torr ol^>7]- sliE^ W (S302) . ^]<^^^, ^] 1 S.^ 

^ ^^Hl(150)^ ^^1^(140) A>olo^ 'iw.(153)# 7fl«j-^c|.^(S303), ^^-Ilols] 7]- 

A-flH(152)tflS^ ^o]^ 1(300)^ S.^(190)<^1 ^WbI (140)iflsl ^^7] 

(143)^ ^^^H(S304), ^7] ^o]^ 1(300)1- ^ ItlrCf (S305) . ^^o] ^flols] 
1(300)^ 4^1 S^(190)«fl ^^tH Seltiflol^J ^^tH(lOO)^ 7l-^:&(101) o.^ 

5lJl(S306), 7><i^i:1-(S307). 
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n<>]^ 1(300)<^1 ^S^Hllol^JSl^ 1 S-B.^ ^^ttl(150)Sf ^1 *^B1(140) 

^>°1^ 153)71- 711^1- 7flw}-S]jL(S331), ^llol3il 9M^(152M^ n<^]^ 2(330) 

7> S-^(190)<H1 ^1 ^^w] (140)31 ^l7l(143)iflS. <5l^^t:l-(S332). ZL^, 

^o]^ 2(330)^ ^^7l(143)vfloilAi ^4:0:) o. ^^ol :5I^^t:1- 

(S333) . 

^-ll^lsl 1(300)^ HBl tiflol^j ^^^^ ^^^Vcf^, ^o]^ 1(300)^ 
Wl(140)v|lsl ;=§^7l(143)S t^^] o]^s\jL(S308), no]^ ^^o] ^s3^i:l-^(S309) , ^ 
<5l3El 1(300)^ sldlinej-sj-g- ^flwl(120,121 122)5. <^l^€cl-(S310) . ^lo^ ^^lol^l 
1(300)^ B]±ZL^s]^ ^^tH (120, 121 122)^^]^] ^^^o] ^^^tq-(311). 

n<^]^ 1(300)01 ^JH1(120,121 122)vfl<Hl^i ^^(311)^1 

^91. S9^(190)^ -^71 S333 ^;^HlAi ^o]^ 2(330)1- Helaflolsg 

^^tJl(100)S ^^^>Ji(S334). He^tifl^^l^J ^^wl(100)sl 7l-<l2l (lODoflAi s.^ vi\]o]^^ ^ 

^^mnl-(S335). HelwH^l^J^ 2(330)# ^jl7l(l43)S. 

i=l-^(S336). t:l-Al ^|ol5Jj 2(330)1- ^ 1=1.(337) . n^, ^o]^ 2(330)1- ^ 

^ S^(190)<^1 ^^><^ e>i42l el^^HBl-^l-g- ^fli3l(120,121 122)5. c^l^^l^cl- 

-S-(S338), ^-llc:>l3Sl 2(339)1- i^^tl:i=l-(S339) . 

^^■1 ^-ll^lsEl 1(300)^ ^^o] no]^ 1(300)^ t:l-Al 

^ 171(143)5. ol4.£)ji(S312), cf^l :^l^cl-(S313). <=>]^^^ , 5.^(190)«^1 
^|<^13] 1(300)^ allol^J ^^tH(iio)^ 7>«l^(lll)o.^ ^*€t^^(S314), 7l-<ial 

(111)<H1A^ 5£>iH till <5l^<3 €4(8315). 
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<44> S.^(190)<^1 ^^V*^ n'=>]^ 1(300)^ ^^ttl(141)S ^4^*V^ 

(S316), n^]^ 2(330)1- sl:tZL5l-3Z|-g- ^^^1(120.121,^^ 122)<^l^i ^V^^}*^ ^^7] 
(143)5. ol^*l-Jl(S340), ^t7l(143)<^lAi ^]o]:sf\ 2(330)» ^^^]^d^MS341) , 
no]^ 2(330)1- S.^^ afl^^l^a ^^a1(110)S. ^^tb^f (S342) . 

<45> tt^, ^flols] 1(300)^ 5fli3l(i41)ifloi]Ai A^^i 5ot: olsr>S #(S317) , 

v^z^- ^^uKUDsq- ^^W1(151) Afojo^ «lti.(i53)^ 7Hwj-^>i(S318), ^ 

^€ ^fl^^l^l 1(300)* SJE.^ ^^«1(151)S1 ^lol5^ 9}M]B.il52)S. ^^t!:4(S319) . 

<46> ^o]j^ 1(300)^1 S.^^ ^fltfl(151)S- 7>^c-ll, ^o]s\ 2(330)^ wfl 

^l^o^ ^J-^l(110)2^ 7><i 2^(111) CHI tifl<^l^J ^^(343)ol ^sS^nf^(S343), 

^ymuDs. o]^^t]-(S3U) . n^Ji ^7]^ ^ioi3J) 1(300)4 ^M7}^]s. ^lois) 

2(330) ^^1 ^2^- ^fltJl(i4i)ifloflA-^ ^^^t^MS345), (141)5^- SJE.^^ 

(151) AVojo^ «lw.(153)l- 7ll«j-3r>ji(S346), 7fl«J-€ «lw.(153)l- -^^j-c^ 

S.^(190)<H1 ^^f^ ^flols^ 2(330)1- S.^^ ^^a1(151)^ no]3\ 9}M]^(152)S. o] 

<47> ^ ^tgo^ EldtzLS^sl Al^E^ofl o|b:>^, cf^7fl^ e) -g- ^Aa^ 

(120,121.122)1- ^^]^><^. ^Aloil 2^o]i e>i4 ojA^i-o^ ^|ol3]^ ^ ^ o^n}. 

<48> o]nfl, ^:|lol35] ^^o^ :^^}6\] cfltb -^JlSl^^ 7]^^ ol^o]! 

-i-^ ZLnflo>i::f ^A-lofl cflt!: ^^V^ ^ ^^-^S ^£ 9X-9.^ , ^^^^ a];?]- 

^^1 2.^ ^^i* T^l^tl- ^, 15i^fl 25Dll^ ^l^l5Jl7l- 2^ ^;^j* #p>^ Tx^T?}^] y^] 
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. ^^7fl^ ^■ll<^ls11- ^^7ll^ ^ ^^B] ^£1- 

<50> oisq.:^-^ ^ ^i^oii ^*>^, ^S<+<51 7l-^*>ji, &l^^e|-sl ^;^o^ ^ ^fl 

<5i> c-l^o], =4 ^o] h^o]^^ ^ o;^^ i^^m 

^* 7>^ S]€^c^ cx^ei 7>^1 ^^ol 7>^*>cf. 
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11 

2] 

^1 1 9X^^^, ^7] S.^ Wflol^J ^Jttl ^ 5L^H tifl<>l^J ^^ttl7> 

3] 

^1 1 Si'H^i, ^^^^ #^ ^^tH A>oio]i^ ^^^^ 

[^i^^J- 51 
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^4^]^^ «>^-^^ ^^5^1^ i^ol^l- ^>c1.§>7l ^*V<^ o]^£] 

[^^^J- 7] 
8] 

^'SE-i ^ t-^^} o.^ t}^ ^>^>«] el^ZLe}Ji] 

91 

101 

^1 1 >ll 2 ^oll ^o^l^i, ^V7] ^flw^^ ^J^e^- ^nu], no]^7} ^^]^^ 

Hflol^J ^ Wll<il5g lO-^ ifl^l lO'^ 

torr^ 'a-^^ -B-^1^>JI, 

slr5iZLe^-5i|-g- ^fltfl^ igEl ^^oi ^A^sl^ 10-10 vfl^l 10-iitorr^ -y- 
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IS. 3] 




L 
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